Oxidation and genotoxicity of fecapentaene-12 are potentiated by prostaglandin H synthase.
The potential importance of prostaglandin H synthase (PGHS) in the genotoxicity of fecapentaene-12 (fec-12) has been indicated by the finding that non-steroidal anti-inflammatory agents (NSAIDs) block the induction of oxidative DNA base damage by fec-12 in HeLa cells. To further investigate the role of PGHS in the metabolic 'activation' and genotoxicity of fec-12, we have measured: (i) oxygen uptake by fec-12 with purified preparations of PGHS; and (ii) the induction of DNA single-strand breaks (SSBs) in HeLa cells exposed to fec-12 in the absence or presence of PGHS inhibitors. Oxygen uptake occurred spontaneously with fec-12 alone but was stimulated 3-fold by the presence of PGHS. The potentiation of fec-12 oxygenation by PGHS was independent of arachidonate and inhibited 45% by indomethacin (INDO). Methylphenylsulphide (MPSI), a reducing substrate expected to compete with fec-12 in peroxidase-dependent co-oxidation reactions, also inhibited PGHS-mediated oxygen uptake with fec-12 by 55%. These results, together with the observation that the inhibitory effects of these agents in combination were additive, suggest that both the cyclooxygenase and peroxidase components of PGHS are involved in the oxidation of fec-12. INDO and MPSI also blocked the induction of DNA SSBs by fec-12 in HeLa cells, indicating that both components of PGHS are also involved in potentiating the genotoxicity of fec-12. It is proposed that this occurs in two ways: firstly, by formation of highly reactive fec-12 hydroperoxides which would generate oxygen radicals through Fenton-like reactions, and secondly, by the generation of oxygen radicals through peroxidase-mediated co-oxidation of fec-12.